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Abstract of JP7007001 

PURPOSE:To suppress plasma polymerization 
reaction in a thin hole and prevent polymer from 
being adhered to the peripheral wall of the thin hole 



by controlling a gas supply means in a plasma 
etching system and speeding up the flow rate of gas 
through the thin hole of a shower electrode. 
CONSTITUTIONS wafer W is carried into a 
treatment chamber 1 and is sucked and retained on 
a chuck electrode 61. Ar gas, CF4 gas, and CHF3 
gas are introduced into the treatment chamber 1 via 
the shower electrode 3 and at the same time the 
inside of the treatment chamber 1 is evacuated. 
Then, a high-frequency power is applied between a 
cathode plate 54 and the chuck electrode 61 , thus 
generating discharge plasma, allowing gas plasma 
to react with the wafer W, and hence etching a 
wafer surface. In this case, since the flow rate of 
gas passing through a thin hole 55 is set to 
100Km/hour or faster, gas is supplied to the thin 
hole 55 so that a mass flow rate is equal to or 
higher than 620Kg/m<2>/hour, thus preventing 
polymer from being adhered to the gas emission 
hole of the shower electrode 3 for a long-term 
continuous use. 
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•fcoT* #X3$£vf4TSt (4) T^*&n«. 
v = F/S 

= (Vo /2 ttL 5 ro 2 ) • r - (4) 

30 cn*6 s r> \zxxmm v 14^« r fc JtW LT 

2fX»«vt4r 0 2 KKtMrTS© 

(b) r>ro 0>»& 

COT, #XSt»Ft4T5£ (5) tC^T^^tCVo^b 
[0 0 3 8] 

F=Vc »• (5) 

^HT, ^»«vttTi (6) l:iot*»6ft5o 
v = F/S 

= (Vo /27TLs ) • (1/r) (6) 
2in*6W 638»a:J:5fc, #xaj£vtt, *gr*t^ 

[0039] ai fc^xaatxs/^u-htoMBic 

^Lfco yf7-ilg2r 
5^ o ^f<^H& #X9tt3^/hS<ft«a£x^5 1 



(6) 



W7-700 1 



10 



si 

2 to jixmm 

(mm) (m/fj>) 

160 1. 150 

180 1.033 

210 0.7605 

U g3tt^xA^^9 0inm«nfc£C3T»£l, 

[0 0 4 1] Vvfn<DftBlC^vrfcv^9-fig2 r 
iinte, #Xj5t«rt*/jN3ir>K£xy 

[0 042] 

32 

2 r 0 tfXJtfil x-AA« 

(ma) (m/g>) C ) 

160 0.1660 88.0 

180 0.1160 86.8 

210 0.8696 85.8 



33 

2 r 0 XxmZ x-Aftflf 

(ma) (m/*M (° ) 

160 1.150 87.6 

180 1.033 87.0 

210 0.7605 86.0 

[0043] ®i ejbmmi s<D^n^n\t. 

tt£S i F< *XiSM5ify^al/-y3 >€f 

[0 0 4 4] ^9XV4*W«4T« (7) IZt*-?K 
S i O2 +CF< — S i F 4 +CO2 - (7) 



[0 04 0] 

(A/ft) 



10 



20 



30 



40 



5023 
4770 

i F4 jtrxaflEKMESn*. 3>^h*-;^ 
MttCHFs #Xi8g*5j;tf S i Fa tf^tRSlC^S 
2*l5o Sot, H»*XT?**CF4 43<fctfCHF 3 
0*ft6r«**/fX-C**S i F 4 0WE»**filft 

[0045] 01 9^i^2 oc^n^n^-rj:? 

xA+ffeftifiTtttt— ^xAXy^ftjETSMb 
[0 0 4 6] S^C^*?— 1M2 ro tCF 4 

XIO-2 (moI/boI ) l:JfT*!>iAE±OCF4 «S 

AtfLhOJMrCII'Cfc. 

[0 0 4 7] yt>7-llg2ro # 1 6 0 nntf)»&tt, 
^xAS±©»fl[i:IO«I«atO|6tt3. 6%T$>£o 

V^. vYy-lSg2 ro dU8 OmDi<0»&tt* tfxAttt 

x/m«i:«wcf 4 mmmmwzo. i%\z~r€ 

[0 0 4 8] yt>7-ilg2 ro #2 1 OmCDmSte. 

z<Dmmmm~m\ztt^T±$<. *»-e*ttv*« 

Tab^o *xAHrtfc*5tt*CF4 aflatttO* 

[0 0 4 9] yt7-Igl 6 0mm WXMlStl 
0. 6m/(B ©»^»X«flEtt»*KttD, v**7 
-Eg 2 1 Oma (#*£»&&* 5. 7 0m/») 0>J§^ 

sxic-rsf&K »>xAffirtic*^cF4 mm 
ic < t^r>xAH±©cF4 #x <am$x) mmnmt 

[0 0 5 0] 



*4 

2 ro C F 4 Sft ( mol/mol ) 

(mm) £xA+iriK ^7: 

160 4. 4211X10" 2 (2.8 %) 4.3744X10" 2 



(3.8 %) 



-6- 



(7) 



^i?7-7 0 0 1 



11 
180 
210 



4. 3818X10- 2 
4. 3386X10- 2 



(3.6 %) 
(4.6 %) 



4.3755X10- 2 
4. 3471X10" 2 



(3.7 
(4.4 



12 
%) 



[0 0 5 1] ro #16 OmmCO^'&te, 

Vx/\#i>to*9Mm&Oi&5tfiS i F 4 tUEMftV^. 

[0 0 5 2] yt7-ilg2 ro ffil 8 0mm<Z)*g'&l4, 

+-£?»t«»»t©«*»4 3XT**. SxAfBrtfc* 

315 

2 ro 
(nun) 
160 
180 
210 



i0 



*&tt5S i F^ «flaSI4*SHiV>**. 

[0 0 5 3] yt7-ilg2 r 0 tf*2 1 OmmOS'Ste* 
9xA**&aBfci|i|B»i©i(WattlXT*0, 9xA 
*fc«£H»fflfc©««»43. 2%T&£o ^xAffi 
rtK&tt^S i F 4 «*Stt/hSV*£V>A<&. 
[0 0 5 4] 1 6 Onnn0v^7~Bg2 ro <a*§-&£2 
1 0miD<D>'v7-fig2 ro <h£*t^T^£><h, 

[0 0 5 5] 



S i F4 
£xA«t>ifr« 
1. 4168X10" 3 
1. 8512X10 3 
2. 3299X10 " 3 



( mol/mol ) 
*xA+flTJ« 9xA«SW 



30 



»Sh*fc©fcfijrr3. 9xA*OTff«*fcD©S i 
F4 ?8£«£b<i:-r5<h, *xA+£*&IM r «*t« 
nfc<h^5TCDS i F4 &SBJ4T5S (8) T*A6tl 

[0 0 5 6] 

B = 7t r 2 • b - (8) 

bit, v-mmiz&tfzjjxmmmt&tD*® 

9-*g) ro *«ktf9xA*8ri fc, DxAW 
(c) r^ro 

(v^y-^x<D«»a«) -eta, s i F4 <a 
»«c«tsc (9) T^x^n^o a*, s^xifis 
FfcLtse (2) -r#Asn*. 

[0 0 5 7] 
C = B/F 

= (Ttb/Vo ) ro 2 - (9) 

C = B/F 
= (7cr 8 2 ro 2 b/Vo 

fcD, ^r#**<fc*K£«<fc5. 
[0 0 6 1] *6tC#Xfi££X>;/^-h<htf)gl#k: 

o *«2 1 0m<D££<D2Ly^U— M42 ro *16 0mn 
<DtZ<D*n&Y)b5% (4770/5024=0.95) MfiT^ 50 



1.4299X10' 3 1.9257X10-' 
1.8700X10- 8 1. 9145X10'* 
2.3583X10-* 2.2573X10" 3 

(d) r 0 ^r^r 8 

£©tUrctt«»:tf*««Ftt±SC (5) T^x.^n 
WC*50T, S i F 4 tt£j*Sn*. ioTS 1 F 

4 oasciiTi (i o) T^*&n*. 

[0 0 5 8] 

C = B/F 

= (jcb/Vo ) r 2 - (1 0) 

(e) r 8 ^r 

-O®^ WxA^^KinfcfiSt) S i F 4 

ttBOTtf (id -c#*&n*. 

[0 0 5 9] 

B = 7C r 8 2 ■ b - (1 1 ) 

£oTS i F 4 ©«ac»4T* (1 2) T^-A^nSo 

i»H*f^«ttFr4±sc (2) T^ens. 

[0 0 6 0] 



) • (1/r 2 ) »- (1 2) 

*o M#t4CF4 ^»**JatAii:igi;-C**3^6S 
i F4 *JV»*©S»#Xy?U-KOSJltaoT* 

[0 0 6 2] S i F 4 ««S/U3>»>xA*ffilCK*f -5 
t<ESUfc«'&«C, S i F4 0>fij£**»^K£SxAS 

m^<o mmmtmx ltx>^> tfRmwm a n*. 



(8) 



&H¥7- 7 0 0 1 



13 



14 



2 ro 
(mm) 
160 
180 



[0 0 6 3] 



CF< 'EJi^m S i F< 



210 



4.384 XIO 2 
4.379 X10 2 
4.343 XIO" 2 



fc«*^^fo suit, r^-/^Sj ti4H8K*-r 



(A/min ) 
1.814 XIO" 3 5024 (6.9 %) 

1.873 X10 3 5023 (6.4 %) 

2.294 X10- 3 4770 (5.2 %) 

$K [0 0 6 4] ^~?n<D&S\Z&^T*>i'*y— Itg2 r 
i0 c flt**<ft*S£. CF4 «&^<ft£&<!:^--/1 

fts^/h$<^^o s i f 4 we«m<ft«is£ 

[0 0 6 5] 



2 r o 
(mm) 
160 
180 
210 

2 ro 
(mm) 
160 
180 
210 



CF4 

4.421 XIO" 2 

4.382 X10" 2 

4.339 X10" 2 

4.384 X10; 2 

4.379 X10" 2 

4.343 XIO 2 



:7 
S 



i F4 ^EJl^tf 



1.417 X10" 3 
1.851 XIO' 3 
2.330 XIO' 3 
2E8 

s i F4 

1.814 XIO 3 
1.873 XIO" 3 
2.294 XIO" 3 



y>f (pe) t-Hfe«fflitv^^ /w-xyu^ 

h*-\**rz\ZRm&'i*>X.y?>>f (RIE) 
[0 0 6 6] 

So [ 

[0 0 6 7] ^^7-««<o«B?Lftai"r**fx a, 
*mm\zisrzct\z&K) ^^xvcD^i-it^s< a o , b. 

:/5Xt&«O££^#0. 15-3. OTorr^ [ 
Tj£#9, BiTX^hJfc (7X^^hit3^T) OX B. 

vryvhvimttzz* [ 

[BBOffiWttRni B. 
[Bl] **98o**«te««^Xvx-/5 1 >5f->X [ 
x A©£fl^***ira:/n ? * Be 
[B2] ->^7-«KS*-r¥BfB. 

[B3] 5/^7-««©-«ftJt*bTS-r«»a*¥ 50 



C ) 

88.0 
86.8 
85.8 

C ) 
87.6 
87.0 
86.0 



[B4i is*v-mm<DmK<D-&**rmmmm<> 

[B5] «a>'>ir7-««€«T¥ffiB. 
30 [06] «©S/ir7-««©-«fta*UT*-r*»a 
*¥®Bo 
[B7] *KeB(O5gf**^T«ftt«0o 
[08] MTTs^ MfcXyf>^n&«>xA0-« 

[0 9] JtgBSffin x y h £g!iWfc LT«f Srffi^xJV 
Bo 

[Bio] tf***^**?-^^-^ >^jv 

Bo 

[Bl 1] ^XiSSM^fy^al/-; /a>^ 



ii2] xxffimfttt&^y^^i—ya >^)v 



13] ^x/MtiK^wstfxaKfts-rwttai 



14] 9xAit±K*»t«*xai**5s-r»tt« 



[Bl 5] ««*itf^x/MB03JX5/^7-*«KW 

[Bl 6] S i F4 «XSSM^fy^al/-y 3 
>^E^Bo 



— 8 — 



(9) 



7-7 0 0 1 



15 

[SI 7] S i F< ^i8SM^ty>^l/-> 3 
[HI 8] SiF 4 

[hi 9] y3L/\m±\z&ttzcF4 xxmm&7K~?& 
tmrn* 



16 



ffi, 6-9xA«W, 11 12-i!Migti 
J8, 5 1, 5 2-A*7 7m 5 3-?&aiffi, 5 4-* 
V-Ffc 5 6 7 0-3 

>ha-7, 7 1a, 7 1b, 7 1 c -#x«#jE, 7 
2a, 7 2b, 7 2c-TX7a-3>hD-7 




20 40 60 80 100 120 140 




110] 



[01 6] 

M I I 1 1 M II 




WE 




— 9 — 



(10) 



iS¥7-7 0 0 1 



[£39] 



[011] 




1-4 



II 



Hi 

t I < » t r\ t 



13 



55 




re 



[012] 



[01 3] 





0.0 



0 20 40 60 BO J 00 120 
^ffffifflr [mm] 



[014] 



[01 5] 




ro 



0 20 40 60 80 tOO 120 
^S^Ir [mm] 



[01 7] 

I i I I I i IMS I I 




I l r l 1 hi t 



I — I — I — 1 — i — t — I — 1 — I 



[01 8] 

I 1 1 I M 1 I 1 1 1 I I 




—10— 



(11) #§8¥7-7 0 0 1 




(72)589i# m- 

y£M®nmitimm3TB3mti2 bum 

^f5*<S*»«3Ta3#«2 aim 



(72)f89!« tt« fSft 

JftKWWriWNII 3 TB 3 2 B&Jft 

(72)^?g# figs ®- 

lUSSmail|*S#BHbT*2381#« 1 Jg 

(72)»gg# w® mm 

si war f d ximti&attA 

(72) Hft s 



—11— 



